for understanding the role of miR-181c in HCV-hepatocyte interactions, and revealed as a potential 48 target for therapeutic intervention. recognition is mediated through specific base-pairing interactions between the 5' end ("seed" region) 71 of miRNA and sites within the coding and 3' untranslated regions (UTRs) of mRNAs leading to 72 mRNA destabilization (6) . Deregulation of miRNA occurs frequently in a variety of diseases, 73 including liver (7).
74
Several RNA viruses interact directly with cellular miRNAs in modulating viral genome replication 75 (8, 9). The liver specific miR-122 is required for efficient HCV replication (9). miR-122 binds two (12) .
83
In the present study, we have observed that expression of miR-181c is inhibited at the transcription 
MATERIALS AND METHODS

90
Cells and viruses. Human hepatoma (Huh7.5) cells were maintained in Dulbecco's modified Eagle's 91 medium (DMEM) supplemented with 10% fetal bovine serum, 100 U of penicillin G/ml, and 100 μg 92 of streptomycin/ml. Huh7.5 cells harboring HCV genotype 2a genome-length replicon with Renilla 93 luciferase reporter gene (Rep2a-Rluc, kindly provided by Hengli Tang) were cultured in DMEM 94 containing 10% FBS with 1% antibiotics. All cells were maintained at 37°C in a 5% CO 2 atmosphere.
95
HCV genotype 2a (clone JFH1) was grown in Huh7.5 cells as previously described (13). Virus 96 released into cell culture supernatant was filtered through a 0.45-μm-pore-size cellulose acetate 97 membrane and quantitated in standard IU/ml. For infection, Huh7.5 cells were incubated with HCV 98 genotype 2a (multiplicity of infection of 0.5) for 72 h.
99
RNA quantitation and qRT-PCR. Total RNA was isolated using TRIzol Reagent (Invitrogen).
100
cDNA was synthesized using miR-181c or U6 specific primers with TaqMan MicroRNA Reverse 
173
To identify the specific region on miR-181c promoter responsible for HCV mediated suppression, we 174 constructed a number of deletion mutants (P 1 -P 3 ) of miR-181c promoter into luciferase reporter 
188
To search for the cis-regulatory elements present in the miR-181c promoter region (nucleotides -432 189 to -349), we performed in silico analysis with Promo TransFac 8.3 and TFSEARCH algorithms (17).
190
Several conserved regulatory elements were found in the designated consensus sequence of miR-181c by HCV in human hepatocytes, suggesting a direct evidence for the association with viral infection.
296
Downregulation of miR-181c in HCV infected liver biopsy specimens was also observed, but not from 297 liver biopsy specimens of unrelated liver disease patients. Thus, inhibition of miR-181c appeared to be 298 specific from HCV infection. miR-181c is in a cluster with miR-181d in an intron of the coding gene 299 NANOS3, according to miRBase. When we performed miRNA array using RNA from mock or HCV 300 infected primary human hepatocytes from two different donors, a significant downregulation of miR-301 181c was observed, but alteration of miR-181d expression was not significant which may be due to 
338
We have further shown that miR-181c has strong target sequences of HCV envelope glycoprotein E1
339
and non-structural protein NS5A. The inhibitory effect of miR-181c on HCV replication appears to 340 depend on complementarity between genotype and host sequences. Rep2a-Rluc cells were transfected with control-miR or mimic miR-181c, and HCV genomic RNA 
